In 3 experiments growing rabbits were divided into 2 groups. In each case half received a basal ration while the other half was given this ration supplemented with a ground fibrous material: 20% hay, 10% straw or 10% paper. All the diets were fed in pelleted form. In all the experiments the rabbits fed on the diets containing the added fibrous materials gained in weight slightly more rapidly and had slightly higher food conversion ratios than did those on the control diet, but the differences in the means were not significant. A study of the small intestine and caecum weights expressed as percentages of body weight and as the weights of I-em lengths showed that the added fibrous materials increased these weights except in I instance where the results were the same. Significant changes were recorded in the case of hay in both the percentage weight and the weight of l-cm lengths of caecum and in the straw experiment in the weight of l-cm lengths of small intestine. There were no significant changes in the results from the paper-fed rabbits.
Summary
In 3 experiments growing rabbits were divided into 2 groups. In each case half received a basal ration while the other half was given this ration supplemented with a ground fibrous material: 20% hay, 10% straw or 10% paper. All the diets were fed in pelleted form. In all the experiments the rabbits fed on the diets containing the added fibrous materials gained in weight slightly more rapidly and had slightly higher food conversion ratios than did those on the control diet, but the differences in the means were not significant. A study of the small intestine and caecum weights expressed as percentages of body weight and as the weights of I-em lengths showed that the added fibrous materials increased these weights except in I instance where the results were the same. Significant changes were recorded in the case of hay in both the percentage weight and the weight of l-cm lengths of caecum and in the straw experiment in the weight of l-cm lengths of small intestine. There were no significant changes in the results from the paper-fed rabbits. Aitken & King Wilson (1962) conclude that there is little evidence on which to determine the desirable fibre content of a diet for rabbits other than an assessment of the fibre content of rations upon which rabbits thrive. They calculated that the fibre content of commonly recommended rabbit diets ranged from about 15 to 26%. Besedina (1968) found that young rabbits had the best growth rates on diets containing 20·5 and 15'4% crude fibre and noted a high mortality on high (30%) and low (9%) fibre diets. Hoover & Heitmann (1972), who fed diets containing either 14'7 or 29'4% fibre, found that the high fibre diet resulted in statistically significant decreases in weight gain and a significant increase in caecal volume/kg body weight. Davidson & Spreadbury (1975) fed rabbits on a series of diets formulated to assess the effect of "Present address: Arnside, Hooton Road, Willaston, South Wirral, L64 lSL. increased fibre on food intake and growth. The basal ration contained 3% fibre and this was diluted with cellulose to give crude fibre percentages of 8, 11 and 14, and with oat husk to give percentages of 13, 19 and 23. Apart from the diet containing 23% fibre, growth rates were normal, but as the roughage in the diet increased the dry matter ingested also increased. A tendency to scouring was noted on the basal ration and a subsequent experiment showed that with 6% crude fibre scouring was eliminated. These authors concluded that in diets containing between 5 and 20% crude fibre young rabbits are able to adjust intake according to their requirement for metabolizable energy. Cheeke & Patton (1978) found that the addition of alfalfa meal to a basal diet containing 2'7% crude fibre to give fibre percentages of 5'2, 7'8, 10'3 and 12'8 gave increased average daily weight gains in weanling rabbits in every case as compared to gain on the basal diet. The maximum gains were achieved at the 7 '8% level. Deaths from an enteritis complex occurred only at the 2'7 and 5'2% levels.
Various fibrous foods can be fed to rabbits, either as roughages ad libitum or as inclusions in the concentrate rations in a ground form. The work described in this paper was planned to assess the effects of additions of ground hay, straw and paper on growth rate and food conversion efficiency and to determine any effects such additions might have on the thickness of the alimentary canal. Paper was included because of the interest at the present time' in the use of waste products which might cheapen the cost of rations.
Materials and methods
Rabbits 3 experiments were conducted, each of 6 weeks duration. Most of the rabbits were Californian x New Zealand Whites, but some were Dutch. In each experiment the rabbits were divided into 2 groups. Each group contained 1 of a matched pair, each pair being made up of rabbits of the same breed, age and sex from the same litter or from closely related parents and of almost equal body weights.
Fibre in rabbit diets

Housi1'lg
The rabbits were placed in wire mesh cages when weaned at about 4 weeks of age and were fed the propfietar}' peUeted ration on which they had been reared for I week so that they became accustomed to the management conditions before the experimental rations were started. Each cage held 2 rabbits, both being fed on the same diet.
Feeding
In each experiment half the rabbits were fed on a peUeted basal diet (N) made to the following percentage formula: white fishmeal, 10; grassmeal 20; broad bran, 40; ground oats, 12·5 and wheatings, 17-5 _In the first experimen t the second 50 fa bbits received a pelleted diet containing the basal ration 80% and ground hay 20% (H); in the second experlm.ent the second 32 rabbits were given a pelleted diet comprising the basal ration 90% and ground barley straw 10% (8) and in the third experlm.ent the second 30 rabbits were given a pe11eted diet made up of the basal ration 90% and ground paper 10% (P). The chemical analyses of the rations are given in Table 1 . The samples of hay and barley straw were grown on farms in the locality and were of good quality. The paper was absorbent duplicating paper. The diets were fed ad libl'tum and free access to water was allowed. Individual figures for food consump,tion w:ere not kept because the rabbits were not hOil1sed separately, but the total amounts of food consumed by the 2 rabbits kept in each cage over the 6 we$K period were recorded. The food conversion ratios were obtained by calCUlating the amount of food required to produoe the total weight gam of the 2 rabbits and expressing this as a ratio of food consumed to weight increase. The figu:res for eacl1 pair were used to determine the average for all the rabbits on each experiment.
Post-mortem examinations
At tbe end of the experiments aU rabbits m:re killed and their small intestines and caeca were examined. Each rabbit was killed by dislocating its neck, and the post~iI1ortero exammation ·was commenced within 30 min of death. The small intestine and caecum (without the appendix) were measured while lying on a wet, stainless steel d.raining board so as to avoid any artifiota1 stretching, and were then opened and the:l:rcontents remove.d under a gentle stream of water. They were allowed to drain for 15 min fUld then weighed. These operations were performed by one person to eliminate differences in handling tech:ttiques.
Direct comparisons of organ lengths and weights between treated and untreated p.airsoould not be made as the rabbits were usually of different body weights and so, to circUIDV'entthe effects of body weight on organ weights, the individualol'gan weights have been e:x:pres&edas peroentages of body weight and as the weights of l-crn lengths.
The significances of the findings we.re determined by the application of the t-test. Table 2 the rabbits on the diets con taining the added fibrous material gained weight Table 2 . Average liveweight gains, food conversioll ratios and organ weights of rabbits alte.r feeding periods of 6 weeks. In each experiment half the rabbits were fed on It basal diet (N) and half tltis ration plus 20% hay (H) or 10% straw (8) tp <0·01 :f;P<O·OOl slightly more rapidly than did those on the control diet. The average percentage weight increases for the rabbits fed on the roughage-supplemented diets compared with those on the control ration were approximately: hay, 3'7; straw, 0'48 and paper, 0'26. The rabbits receiving the additional fibre consumed more food over the feeding period. The approximate percentage increases were: hay, 8'9; straw, 0'55 and paper, 2'8. The food conversion ratios indicated that the fibrous diets were utilized slightly less efficiently, but the results were not significant.
Results
As shown in
A study of the small intestine and caecum weights recorded in Table 2 shows that the added fibrous materials all thickened these sections of the alimentary canal, except in the case of the weight of l-cm lengths of small intestine in the experiment using paper when there was no difference in the average figures. In the case of the added hay significant changes were seen in the caecum, in both the percentage weight and the weight of l-cm lengths. In the rabbits given additional straw the weight of I-em lengths of small intestine was Significantly raised, but the weights of the organs from the rabbits fed paper did not show any significant changes.
Discussion
The results of these experiments show that fibrous additives which raised the crude fibre percentage from 11'23% in the basal ration to from 16,46 to 17'06% in the supplemented rations increased the rate of liveweight gain slightly. The reason why this should have occurred cannot be fully explained from the work recorded. Some of the crude fibre would have been digested in the caecum, but in the rabbit fibre digestibility is very low, and the digestibility of fibre in forage has been shown to be particularly low (Lang, 1981) . Thus the nutrient contribution from fibre would be very small. The finding that the rabbits on the roughage-supplemen ted diets ate more food indicated that they treated the fibre as a relatively inert material. The normal peristaltic movements of the intestinal tract would have been assisted by the internal distention caused by the undigested fibre. In addition the fibre would have opened up the food mass and so enabled the digestive juices to come in closer contact with the digestible nutrients. Fibre is also considered to have a physical role in the formation of the hard faeces. It is not possible to postulate the reason why the addition of fibrous materials should have increased the weights of both the small intestine and caecum in almost every result, but the fibre may have been physically irritating and so thickened the alimentary canal wall, thus increasing its weight. These figures have been recorded because they may interest workers conducting investigations which involve an examination of alimentary canal development.
The practical value of this work is that it demonstrates that cheap fibrous materials can with advantage be used to supplement expensive foodstuffs. There were increases in food consumption when roughages were added but the additional quantities eaten were less than the amounts of the bulky foods added. The real value of this finding is dependent on the expense incurred in grinding the materials. Unfortunately it is not possible to estimate this cost from the work recorded in this paper because of the small quantities used. However, on a large scale the grinding cost of these materials should be well below the price of the other concentrate foods used. 
